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Introduction to Rarity

Technology The Need
Based on decades of research, the Highly sensitive and specific assays
innovative superRCA technology are needed for improved diagnostics
enables the detection of low-level and treatment monitoring

nucleic acid sequences

Background
Rarity was founded in 2021,

University, from the group of S ")|

as a spin out from Uppsala
Prof. UIf Landegren
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Goal

Enable tomorrow’s precision
medicine today
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The Significance

Current methodologies for mutation detection cannot reach high sensitivities
required to capture low mutation burden

Identifying Enable more confident Improve disease . o o o e
disease early treatment decisions monitoring Enabling Precision Medicine
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Sensitivity matters
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Our superRCA Technology

Rarity™ superRCA converts DNA into fluorescent particles, enabling ultra-sensitive mutation
detection using flow cytometry.

Detect 1 mutant in 100,000 events.

Up to 100 times more
. sensitive compared to

current technologies

r===n Scalable solution,
° A enabling decentralized
- testing

Leverage standard
\ . \\;\\. equipment thus capital
gg investments are not
required

The superRCA Accessory Kit and
superRCA Mutation Kit

For Research Use Only. Not for use in diagnostic procedures.



superRCA Workflow
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Sample Extraction Amplification Ligation First RCA Genotyping superRCA

Upstream of the
superRCA assay, DNA is
extracted from any
liquid biopsy

The DNA undergoes a
selective 10 step PCR
amplification

Padlock probes ligate to
the target DNA,
circularizing the

template DNA

For Research Use Only. Not for use in diagnostic procedures.

Rolling Circle
Amplification (RCA)
ensues, building a long,
repeated ssDNA strand

Genotyping probes
specific to the wild type
or mutant version of the

sequence bind to the
respective regions

A second RCA step
begins, further
amplifying the

genotyped sequences.
Fluorescent tags are
added that distinguish
the wild type and mutant
superRCA molecules



superRCA product visualized by Scanning Electron Microscopy (SEM)
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superRCA Readout
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What makes superRCA unique?

The high number of events
generated - allows for better
precision

High DNA input permits
detection of very low mutation
frequencies

The dual RCA process
transforms the DNA @
into a large molecule,

the size of a small cell

@ Leverages standard flow
cytometer for read out

Multi factor genotyping Simple process and
minimizes false positives and @ @ interpretation (no bioinformatics)

reduces the background enables any lab to adopt
technology with limited training

For Research Use Only. Not for use in diagnostic procedures.
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superRCA Workflows

Read-out on all
e commercially available flow
cytometers

T

Manual o% _ Canbe Time to get labs
- ©35 “"“lllll“ |m|:!Iemented onboarded gnd'
WOI‘kﬂOW - g quickly as a up-and-running is

manual workflow short
within 1-2 days

T Can easily be Enabling high
Automated (| m— ‘ automated on ‘ throughput,
kf|OW P most lab reducgd variation

Wor — . automation and increased

' platforms with an quality

on-deck
thermocycler
| Approximately 5.5h Assay Turn Around Time |

(Operated in 96 well format with 1.5h hands on time)

For Research Use Only. Not for use in diagnostic procedures.
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Pushing Boundaries in Sensitivity: KIT D816V

Measured Mutant Allele Frequency
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Range where mutations would not
have been detected with other, less
sensitive technologies.

Low background & high precision enables
mutation detection capabilities beyond
currently commercially available
technologies

*Source: Ultra-sensitive KIT Testing Uncovers Previously Undetected KIT Mutations in Patients With ISM: Results From the PIONEER Trial

For Research Use Only. Not for use in diagnostic procedures.



Case Study — KIT D816V

Current diagnostic approach

Implications and future
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Improved Diagnostic Screening and Classification

(ASO-gPCR) Flow-SuperRCA perspectives of Clonal Mast Cell Diseases by Ultra-Sensitive
KIT p.D816V Detection
” Context of Research Findings
MMAS Increased PB testlng * More than 90% of patients with systemic Enh d KIT 0.D816V detection th h Elow-S RCA
S5 tocytosis have KIT p.D816V-positive cells in thei nhance p. etection through Flow-Super
Sensitivity x 10 Flow-SuperRCA bone merrow (BM. HoAever, thi rutation oftsn Moo s L
. i identified in blood les fi ith :
SM/BMM (LOD: 0.001%) | e ey L
‘ BM biopsy Methods R
* Patients: A total of 337 adult patients with mast cell 97.5%  97%

Limited sensitivity
(LOD: 0.01%)

Direct detection of KIT
p.D816V in PB/BM

¥

nc-MCAS reclassification into MMAS
Detection of cases without skin lesions

further evaluation

v

Diagnostic impact:

-18% of nc-MCAS reclassified as MMCAS
-64% of MMAS found positive in PB+BM
vs. 7% for ASO-gqPCR
-In all SM subtypes: accuracy in PB of

activation syndromes (MCAS) (n = 117) and
mastocytosis (n = 220) plus 98 controls

* KIT p.D816V detection by FlowSuperRCA (vs
ASOGPCR)

1. Amplification 3. Genotyping 5. Labeling
816 codon wk Py
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% KITp.D816V + cases

ASOGPCR

*<0.05

Diagnosis Possible including BMM 88% vs. 57% for ASO-qPCR & . e e R, e
uncertainty misclassification ¢ 2. Ligation and RCA. 4. SuperRCA 6, Flow Cytometry
T hmtes Improved Impact on Conclusions: The. detection of !(IT p:IE)81 .6V by ultra-sensitive
Sty workup identibeationof I Flow-SuperRCA improves the identification of the clonal nature
(PB testing) c[ona) dicease (WHO/ECNM) of the disease in patients with MCAS or mastocytosis. The new

AnANS Flow-SuperRCA assay detects KIT p.D816V in a significant
fraction of nonclonal MCAS, supporting a KIT-associated
molecular basis for anaphylaxis.

Navarro-Navarro et al. DOI: 10.1182/blood.2025029507

. Therapeutic
Earlier monitoring
diagnosis (MRD possible)

Yannick Chantran, Michel Arock, MASTering KIT: enhanced sensitivity for refined diagnosis, Blood, 2025

For Research Use Only. Not for use in diagnostic procedures.
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Case Study — NPMI

Ultra-sensitive molecular MRD by flow cytometry using superRCA
mutation assay for NPM1 positive AML patients

-
Su.Chen L, Sofle Johansson Alm?, Ann-Sof Johansson’, Marie Engval, Linus Bosaeus’, wwmsreor.  LALILY
Linda Fogelstrand?, Lei Chen ity

vev:
v ——
. BACKGROUND
K e P oln t S Analyzing measurable residual disease (MRD) in acute myeloid leukemia (AML) with mutated NPM1 is vital for assessing treatment response and
y relapse detection. While reverse ipti R (RT-PCR) is the gold standard for MRD detection, DNA-based methods offer

benefits like better sample stability. This study evaluates the DNA-based superRCA NPM1 mutation detection assay (Rarity Bioscience, Uppsala) by
comparing it with targeted deep sequencing (deep seq) and RT-PCR.

The study evaluated the superRCA assay for detecting NPMI St e e e s X T ’
A

mutations in AML patients and showcases how the superRCA P b, it e Y S ~—w
assay offers higher sensitivity and specificity for MRD E R I @S
detection using flow cytometry, compared to RNA-based ;::g;;c,zmmm:eﬁ;uazmmmmﬂ. =g, e @

methods like RT-QPCR. e

QPCR, LoB and LLoQ were 15 copies of mutated transcripts. RT-qPCR was used as the
gold standard reference.

RESULTS

Analytical performance superRCA

T T to RT-qPCR when using the LLoQ as cut-of, as well as

10 0001 001 01 1 10 100 105 001 0.1 1 10 100 1000 ‘::’J:w";?mﬁ‘:"&"s‘g“gwm Zmea -~
a (spearman, re=0.1 3 .| i3 st 10 001 01 1 10 100 1000

deep seq (MAF%) RT-qPCR NPMTMut/ABLT (%) rowd Foramsiiywd | ST v i

see Table 1. Figure 5. Correlation of superRCA and the reference
L 0% 7% method RT-GPCR

100 The superRCA assay had an LoB = 0.0007% and LLoQ = 0.0047% using 660 ng DNA input (Figure 3). Detectable signal below
100 : LLoQ was defined at >LoB and > five mutant events. Linearity showed an R = 0.99965 (Figure 2).
. . MAF (%)
10 10+ » ' .
—_ . - 10— - b g
2 . = £ : : £
) 1- . o . < H % -
[T : . (T . = 0.006-{ 2 0 s ¥
< ‘. < 1 . v s 3 R N 3 om LR s
= 0.1 .: = . 2 o1 7 Reenesess 0,004 2 £ oom
: g Foe Intercept=-0.0017| 3 480013
— 1 e .. T e — - = - Slope=0.9625 0.002-{ .32 L0
< 0.01 . > LLoQ=0.0047 < 015 - 001 Error bars=range it 100 =0.
0 . _ltllA‘hlllAh sassaassad i saatnadanadibnaabnadd baa L2 v ¥ T X = 10° 0001 001 0.1 1 10 100
L] % . Q - . 001 01 1 10 0 doep soq (MAFY)
E 0.001 . E LI s ! Expected MAF%
g " 1 5 0.01- e U SO, M
« B T Yercrartesanaesar PR R TR
g 0.0001 : g‘ . * LLDQZO 004? Method comparison
. o - g, - Analysis of patient samples showed a significant correlation between superRCAand 101
: -5 the DNA based method deep seq NGS (spearman, rs =0.9720, p<0.0001) for £
10.!4‘ LLoQ=0.02 10 samples above the LLoQ of deep seq (Figure 4). - 2
L : 5 o /
/ T T T T T o~ + T T Comparison against the RNA Table 1. Sensitivity and specifcity of superRCA compared % 00 Y

T LLon=00047

CONCLUSION

The superRCA NPM1 assay has strong potential for ultra-sensitive DNA-based molecular MRD analysis using conventional flow
cytometry, with high sensitivity and specificity when compared to RNA-based molecular MRD analysis.

For Research Use Only. Not for use in diagnostic procedures.



Pushing Boundaries in Sensitivity: IDHI/2

IDH1 p.R132C Spike-in Curve
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Spiked-in Mutant Allele Frequency

Low background & high precision
enables mutation detection
capabilities beyond currently
commercially available
technologies

== == == ==
(=1 (=1 (=] (=1
IS da [ -

Measured Mutant Allele Frequency

==
(=]
n

IDH1 p.R132H Spike-in Curve
(€.395G>A) -660ng gDNA input

+ superRCA
ddPCR LOD*
f superRCA LOD*
e
f
L
WT 10F 104 1073 102 101

Spiked-in Mutant Allele Frequency

101

Measured Mutant Allele Frequency
= = =
e e e
s da [

-
e
&

IDH2 p.R140Q Spike-in Curve
(c.419G>A) -660ng gDNA input _

{

WT

ddPCR LOD*

105 10 103 102
Spiked-in Mutant Allele Frequency

101

superRClk

Measured Mutant Allele Frequency
= = = = =
in b & Ya L

-
(=]
o

':'rarity

BIOSCIENCE

IDH2 p.R172K Spike-in Curve
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Range where mutations would not have been detected with
other, less sensitive technologies.
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Case Study — IDHI/IDH2

Key Points F

2
S
8
. . . . 3
Mutant IDH2 persistence in complete remission 10072011 g
. . . . . . g "- 00 a Vances ISSUES -~ LATESTARTICLES ~ GUIDELINES COLLECTIONS ~  AUTH
is associated with higher relapse risk in mutant _ g -
=X ®
. . . = 754 . . -
IDH2 AML patients without concomitant NPM1 of P g _
FLT3-IDT mutations § IDHZ™" MRD+ § — Utility of IDH1/2 mutations as biomarkers for detection of measurable residual
' S 509 § disease in acute myeloid leukemia
é g Emma L. Boertjes, Christian M Vonk, Frangois G. Kavelaars, Marie Engvall, Sofia Nordin, Lisanne Beugelink, Melissa Rijken,
. a g Jolinda Konijnenburg, Jurjen Versluis, Bob Lowenberg, Peter JM. Valk
Thus, mutant IDH2 appears to be a potentially § 2] g S
. g
useful novel molecular MRD marker with IDHZ NIRD- & RO ——
S
1 1 11 H 2 hitps://doi.crg/10.1182/bloodad) 2025016726 Article history ¥
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Key Points
superRCA and deepSeq correlation ’
* Persistence of IDH1 mutations in CR is not associated with increased risk of relapse in AML.
N 1.04 * Mutant IDH2 persistance in CR is associated with higher relapse risk in mutant IDH2 AML patients without concomitant
40+ mutant NPM1 or FLT3-ITD
g g 0.8+ Molecular measurable residual disease (MRD) assessment in acute myeloid leukemia (AML) patients has been established
~ 30 r2=0.9952 ~ 2=0.9893 for only a few specific markers, i.e. mutant NPM1 and FLT3-ITD. Mutations in IDH1/2 are present in approximately 20% of
s . s 0.6 AML patients. However, validation of mutant IDH1/2 MRD has been hampered by cohort size as well as the availability of
E e E : highly sensitive and specific MRD detection assays. Here, we comprehensively investigate the impact of persisting IDH1/2
¥ 204 Chd g' mutations in complete remission (CR) after intensive chematherapy in a cohort of 163 newly diagnosed IDH-mutant AML
g- 5 0.44 patients enrolled in HOVON-SAKK clinical trials using a next-generation sequencing (NGS)-based approach, targeting all
wn . 7] hotspot mutations in IDH1 (R132) and IDH2 (R140, R172). The high sensitivity (10-4) as well as the levels of persisting IDH1/2
: 104 . : mutations detected by the NGS-based approach were confirmed by an independent rolling circle amplification (superRCA)
> > 0.2+ assay. We demonstrate that relapse risk was significantly increased in AML patients with measurable persisting IDH2
D mutations (p=0.027, SHR:2.34), but not in patients with persisting mutant IDH1 (p=0.591, SHR:0.80). Moreover, the association
0 0.0 of persistence of mutant IDH2 and increased risk of relapse was most pronounced in mutant IDH2 AML patients without
T T T T - T T T T 1 . . .
concomitant NPM1 mutations or FLT3-1TD (p=0.011, SHR:5.29). Thus, mutant IDH2 appears a potentially useful novel
0 10 20 30 40 0.0 0.2 0.4 0.6 0.8 1.0 molecular MRD marker with prognostic significance in AML.
VAF NGS (%) VAF NGS (%)

Figure S3. Correlation of VAFs of persisting /DH mutations in CR as detected by NGS and superRCA

A. Correlation of VAFs detected by superRCA and VAFs detected by NGS of all patients (n=128)8)
B. Correlation of low VAFs detected by superRCA and VAFs detected by NGS of all patients (VAF<1%)

For Research Use Only. Not for use in diagnostic procedures.



Summary and conclusions

» superRCA is a novel chemistry that enables ultra-
sensitive mutation detection

* Improved tools could support clinicians in uncovering
previously undetected mutations in patients

« The technology is highly scalable, leveraging the existing
install base of flow cytometry instruments

« The assays are easy to implement, available both
manual and automated. Easy interpretation - no
bioinformatics

For more reading about the technology
Article in Nature Communications

Article in Cancers

For Research Use Only. Not for use in diagnostic procedures.


https://raritybioscience.com/wp-content/uploads/2022/09/Chen_et_al-2022-Nature_Communications-1.pdf
https://raritybioscience.com/wp-content/uploads/2022/09/Chen_et_al-2022-Nature_Communications-1.pdf
https://raritybioscience.com/wp-content/uploads/2022/09/Chen_et_al-2022-Nature_Communications-1.pdf
https://raritybioscience.com/wp-content/uploads/2022/09/Chen_et_al-2022-Nature_Communications-1.pdf
https://raritybioscience.com/wp-content/uploads/2022/09/Chen_et_al-2022-Nature_Communications-1.pdf
https://raritybioscience.com/wp-content/uploads/2024/06/Rarity-Bioscience-CRC-paper.pdf
https://raritybioscience.com/wp-content/uploads/2024/06/Rarity-Bioscience-CRC-paper.pdf
https://raritybioscience.com/wp-content/uploads/2024/06/Rarity-Bioscience-CRC-paper.pdf
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We are enabling tomorrow’s precision medicine today

raritybioscience.com
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